Altered acyltransferase activity in Escherichia coli associated with mutations in acyl coenzyme A synthetase.
Growth of a temperature-sensitive general fatty acid synthesis mutant of Escherichia coli K12 at its restrictive temperature in the presence of exogenous palmitate results in lysis of the bacterium. Under these conditions, palmitate is incorporated into membrane phospholipid to a high level. Mutants of bacteria restricting this incorporation (having a palmitate-resistant phenotype) have been isolated and one such mutant, strain L8-2/3, has been further characterized. This mutant has lowered acyl-CoA synthetase (fadD) activity (25-33% of normal) and consequently is defective in fatty acid uptake. This lowered uptake could explain the palmitate-resistant phenotype of strain L8-2/3. However, both in vivo (fatty acid composition and positional distribution data) and in vitro (acyltransferase activity measurements) experiments suggest that this mutant is also altered in its acyltransferase activities. The mutation(s) of strain L8-2/3 appears to allow increased (approximately 2-fold) incorporation of myristate (and possible unsaturated fatty acids) into position 2 of 1-acyl-sn-glycerol 3-phosphate but normal palmitate incorporation into the same position. The incorporation of palmitate, myristate, and oleate into position 1 of sn-glycerol 3-phosphate by strain L8-2/3 is also higher than that observed with the parent, strain L8-2. Replacing the partially defective fadD gene of strain L8-2/3 with a wild type allele conferred on this strain the palmitate sensitivity and the acyltransferase activity of the parent strain L8-2. This finding, taken together with other data, suggests that acyl-CoA synthetase interacts with the acyltransferase(s) in some manner to influence the fatty acid specificity of the acyltransferase.